This study prospectively investigated the course of bone mineral density (BMD) in patients with anorexia nervosa (AN) and bulimia nervosa (BN) over a 3.6-yr follow-up period. From an initial sample of 47 female patients with an eating disorder (T1), 38 (n ‫؍‬ 24 AN; n ‫؍‬ 14 BN) were reassessed at follow-up (T2) (participation rate, 80.1%). For nonrecovered AN patients at T2, prevalence rates of osteopenia (؊1.0 SD > T-score > ؊2.5 SD) and osteoporosis (T-score < ؊2.5 SD) at the lumbar spine were 54.2 and 20.8%, respectively. Due to an annual loss of lumbar spine BMD (؊3.7 ؎ 4.9%) in the chronic AN patients and a slight but insignificant annual increase (0.7 ؎ 1.7%) for those who recovered, the difference in BMD between both outcome groups was more pronounced at follow-up (0.93 ؎ 0.13 vs. 1.14 ؎ 0.13 g/cm 2 ; P < 0.01). Nonrecovered AN patients with binge eating/purging type showed a significantly reduced health concern in all industrialized countries, with a prevalence rate of 0.5% for anorexia nervosa (AN) and 2% for bulimia nervosa (BN) (1). It has been shown that the chronic course of AN is related to significant morbidity (2-4), with one of the most serious medical complications being severe osteopenia (5-7). In up to 50% of young female anorexics, spinal bone mineral density (BMD) has been reported to be more than 2 sd below normal (6, 7). Anorexic patients with an average duration of illness of 5.8 yr were found to have an annual fracture rate seven times greater than healthy women of the same age (8). Osteoporotic-related fractures were reported in 44% of chronic anorexic patients in the poor outcome group at long-term follow-up (5, 9).
ATING DISORDERS HAVE become an important
health concern in all industrialized countries, with a prevalence rate of 0.5% for anorexia nervosa (AN) and 2% for bulimia nervosa (BN) (1) . It has been shown that the chronic course of AN is related to significant morbidity (2) (3) (4) , with one of the most serious medical complications being severe osteopenia (5) (6) (7) . In up to 50% of young female anorexics, spinal bone mineral density (BMD) has been reported to be more than 2 sd below normal (6, 7) . Anorexic patients with an average duration of illness of 5.8 yr were found to have an annual fracture rate seven times greater than healthy women of the same age (8) . Osteoporotic-related fractures were reported in 44% of chronic anorexic patients in the poor outcome group at long-term follow-up (5, 9) .
BN is an eating disorder characterized by bingeing and purging behavior and is typically diagnosed in patients with a normal weight [Diagnostic and Statistical Manual of Mental Disorders, ed 4 (DSM-IV)] (10). Over the past 10 yr, several studies have investigated the risk of osteoporosis in patients with BN, and often these studies have produced conflicting results. For example, Newman and Halmi (11) found no difference in BMD between bulimic patients and controls, whereas Joyce et al. (12) found that bulimic patients had significantly lower BMD at the radial and trochanteric bone than expected in a matched normal population. Furthermore, Newton et al. (13) demonstrated that patients diagnosed with BN had a significantly lower mean BMD of lumbar spine (L2-L4) than controls.
Many questions remain regarding the etiology and course of bone loss in patients with eating disorders. Bone turnover has been shown to be influenced by several factors, including estrogen (E) deficiency, glucocorticoid excess, malnutrition, reduced body mass, and hyperactivity (14, 15) . However, the course of bone loss is unknown, because most studies are cross-sectional and have focused only on patients with chronic outcome (Ͼ6 yr) or investigated heterogeneous groups with a broad range of duration of illness. Studies investigating recovery from osteoporosis have also yielded conflicting results. Some authors have concluded that recovery is possible for some patients, whereas others suggest that only partial improvement of BMD is attainable (3, 16 -18) .
The purpose of the present study was to prospectively determine the course of BMD and bone turnover in patients with AN and BN across a 3.6-yr follow-up period. We attempted to answer the following questions: 1) What is the course of BMD in patients with AN and BN 3.6 yr after initial inpatient treatment, and does subgroup classification and outcome of the eating disorder have an impact on BMD? 2) Are these differences related to bone turnover and its hormonal regulation? 3) Which parameters are the best predictors of BMD at the lumbar spine at follow-up? treatment between 1993 and 1996, 47 patients were included at baseline (T1). Four patients had to be excluded due to an additional illness or treatment known to affect bone status (two patients with inflammatory bowel disease; one with severe renal insufficiency, treated with glucocorticoids; and one comorbid diabetes mellitus type I). After a mean follow-up period of 3.6 Ϯ 1.5 yr (T2), patients were reassessed at the eating disorder unit. A complete set of data (T1 and T2) could be gathered for 38 patients (participation rate 80.8%). At admission, consent for participation in the follow-up study was obtained from the entire sample.
At baseline, patients were diagnosed according to the DSM-IV criteria (10) with either AN (16 restricting type and 8 binge-eating/purging type) or BN (9 purging type and 5 nonpurging type). According to the DSM-IV, the restricting subtype describes presentations in which weight loss is accomplished primarily through dieting or fasting. In contrast, the binge-eating/purging subtype is used when the individual has regularly engaged in binge eating or purging (or both). Purging behavior is characterized by vomiting or the misuse of laxatives, diuretics, or enemas. None of the BN patients had a history of AN. According to Ward et al. (18) , the recovery criteria for follow-up (T2) were a body mass index (BMI) of more than 18.5 kg/m 2 and the resumption of menses for at least 6 months. Nine former anorexic patients showed a recovery, whereas 15 patients still met the full criteria for AN (7 restricting, 8 binge-eating/ purging type). In the BN group, five patients had fully recovered from their eating disorder, four patients were still bulimic, and five were classified as eating disorder not otherwise specified. The patient group meeting diagnostic criteria of bulimia or eating disorder not otherwise specified was classified as bulimic and compared with the fully recovered BN (Rec_BN) patients. All patients were evaluated using a structured interview, which specifically assessed risk factors for osteoporosis. A detailed history regarding the course of the illness was also taken. Relative E exposure was defined as the actual time of E exposure divided by the expected total time of E exposure. Total time of E exposure equals time of regular menstruation, pregnancy, or use of contraceptives; expected time of E exposure equals age minus age at menarche. A potential effect of AN on age at menarche was neglected, because the average age at the beginning of the disease was almost 18 yr (5).
In addition, an age-matched group of healthy female controls (n ϭ 42) was assessed for skeletal status and bone turnover. A careful history was taken to ensure that the control subjects had neither a history of an eating disorder nor other medical illnesses known to affect bone health. The study was approved by the Ethics Committee of the University of Heidelberg, and written consent was obtained from all participants before participation.
Measurement of BMD
Body composition and BMD at the lumbar spine (L2-L4) were measured by dual energy x-ray absorptiometry (DXA) (DPX-L; Lunar Corp., Madison, WI) equipped with software for an adult population (version 1.3z). Values were compared with previously published age-and sexmatched control samples, measured with the same protocol using the same device (19) . The coefficient of variation (CV ϭ sd/mean) was 0.79% for the lumbar spine (L2-L4) BMD, as determined by daily cross calibration by phantom measurement, using the manufacturer's devicespecific phantom. DXA scans for the determination of lumbar spine were conducted on the same Lunar Corp. DPX-L at baseline (T1) and follow-up (T2). At the lumbar spine, patients were categorized as having normal BMD (T-score Ͼ Ϫ1.0 sd), osteopenia (Ϫ1.0 sd Ն T-score Ͼ Ϫ2.5 sd), or osteoporosis (T-score Յ Ϫ2.5 sd), according to World Health Organization criteria.
Biochemical parameters
Biochemical markers of bone turnover and hormonal parameters were measured in all patients at T1 and T2, and in controls at follow-up (T2). All specimens were collected between 0800 and 1000 h, after an overnight fast. Serum and urine samples were processed and frozen within 2 h of collection. Serum calcium, phosphorous, and total alkaline phosphatase (TAP Pharmaceuticals, Inc., Lake Forest, IL) were measured using an automated colorimetric assay (BM Hitachi System 704 analyzer, Roche Molecular Biochemicals, Mannheim, Germany). Intraassay and interassay variations were less than 5% for all assays.
Human intact serum osteocalcin (OC) was detected with a competitive luminescence immunoassay (LUMItest osteocalcin, Brahms Diagnostica, Berlin, Germany). CVs were less than 10% for intraassay variance and less than 15% for interassay variance. Urinary immunoreactive free desoxypyridinoline (DPD) was determined by a specific ELISA (Pyrilin KS-D, Metra Biosystems, Mountain View, CA) as described earlier (20 -23) . CVs were below 10% for intraassay variance and 12-15% for interassay variance. Values were corrected for urinary creatinine, measured in a Beckmann II creatinine analyzer using the Jaffe Rate technique with alkaline picrate (nm DPD/mm creatinine). LH in serum was measured with the Chiron Corp. (Emeryville, CA) Diagnostics ACS:180 Automated Chemiluminescence System (normal range, 1-10 U/liter; CV 6.0%). FSH in serum (FSH) was also measured by the Chiron Diagnostics ACS:180 (Chiron Corp., Emeryville, CA) (normal range, 1-11 U/liter). Expected results of the serum samples taken from 524 healthy individuals were as follows: 1) follicular phase, median, 5.6; range, 2.5-10.2; 2) midcycle peak, median, 9.0; range, 3.4 -33.4; and 3) luteal phase, median, 2.9; range, 1.5-9.1. Intraassay total CV was 4.6%. Serum cortisol was measured using the 100T kit of the Nichols Institute Diagnostics (0800 h, 50 -250 /liter). Sensitivity is 0.8 g/liter, intraassay CV is 4.0%, and interassay CV is 8.0%.
Statistical analysis
The data were evaluated using SPSS for Windows (Release 10.0) (SPSS, Inc., Chicago, IL). Unless otherwise noted, descriptive parameters are expressed as mean Ϯ sd. To compare group differences, t tests were performed. In case of skew distribution or inhomogeneous variance, Wilcoxon 2-sample tests were computed. Rank correlations (Spearman correlation coefficient) were used to determine the degree of relationship between BMD and clinical parameters at follow-up (T2). Multiple stepwise regression analyses were performed using clinical data from AN patients to identify predictors of BMD at the lumbar spine (L2-L4). A stepwise forward algorithm was used, with the inclusion or exclusion P value set at 0.05. All group comparisons were conducted as explorative analysis, meaning no adjustment of P values was made.
Results

Baseline characteristics (T1)
There were no significant differences between age at onset (17.8 Ϯ 3.7 vs. 17.6 Ϯ 4.1 yr) and age at first admission (21.0 Ϯ 4.2 vs. 21.8 Ϯ 2.9 yr) between the 24 patients diagnosed with AN and the 14 patients diagnosed with BN. Mean duration of illness for AN and BN before inpatient treatment (T1) was 3.2 Ϯ 0.5 and 4.2 Ϯ 1.2 yr, respectively. Weight and BMI at baseline were 39.6 Ϯ 6.8 kg and 13.7 Ϯ 1.7 kg/m 2 for the AN patients and 52.4 Ϯ 9.4 kg and 20.0 Ϯ 2.1 kg/m 2 for the BN group, respectively. The menstrual history of AN and BN patients revealed a period of secondary amenorrhea of 2.9 Ϯ 2.6 vs. 0.6 Ϯ 0.6 yr, respectively. Baseline BMD (T1) at the lumbar spine was reduced (T-score, Ϫ1.08 Ϯ 1.51 sd) for the AN patients and in the normal range (T-score, 0.05 Ϯ 0.93 sd) for the BN group.
Body composition and BMD in the outcome groups
At follow-up (T2), there were no age differences between the different outcome groups and the control group (F ϭ 1.04; P ϭ 0.39). At baseline and follow-up, weight and body composition of Rec_AN patients differed significantly compared with the nonrecovered group (Table 1) . Mean BMI at follow-up for the nonrecovered AN group was 14.5 Ϯ 2.0 kg/ m 2 , indicating that these patients were still markedly underweight. This finding is also reflected by a low fat mass (4.9 Ϯ 3.1 kg) and a mean percentage of body fat of 11.8 Ϯ 6.4%, as measured by DXA.
Although among the AN patients, the prevalence rates of osteopenia (Ϫ1.0 sd Ն T-score Ͼ Ϫ2.5 sd) and osteoporosis (T-score Յ Ϫ2.5 sd) at the lumbar spine at baseline and follow-up were 34.8 vs. 13.0% and 54.2 vs. 20.8%, respectively, only one BN patient (7.7%) showed osteopenia at both time points. BMD at the lumbar spine at follow-up for each outcome group is displayed in Fig. 1 .
The relationship between the percentage annual change of BMD at the lumbar spine and BMI at follow-up is illustrated for AN and BN patients in Fig. 2 . All patients reaching a normal weight at follow-up (BMI Ͼ 18.5 kg/m 2 ) were found in a group of at least indifferent percentage annual change of BMD. In addition, none of the former anorexic patients reaching a normal weight at follow-up were found to be in the range of osteoporosis at the lumbar spine (T-score Յ Ϫ2.5 sd). The subgroup of nonrecovered AN patients at follow-up already had a tendency toward a reduced BMD at baseline compared with the Rec_AN group (1.00 Ϯ 0.16 vs. 1.12 Ϯ 0.15 g/cm 2 ; P ϭ 0.07). Due to an annual loss of lumbar spine BMD (Ϫ3.7 Ϯ 4.9%) in the chronic AN patients and a small but insignificant annual increase (0.7 Ϯ 1.7%) for those who recovered, the difference in BMD between both outcome groups was more pronounced at follow-up. The comparison between baseline and follow-up among nonrecovered patients showed significantly reduced absolute BMD values (P ϭ 0.035). For the Rec_AN group, however, absolute BMD values were not different (P ϭ 0.67). At follow-up, the percentage of patients receiving E replacement therapy (ERT) in the subgroup of Rec_AN patients was significantly higher compared with those patients still suffering from AN (77.8 vs.
33.3%; P ϭ 0.035). The latter group also showed a shorter mean duration of ERT (1.7 Ϯ 3.0 vs. 4.8 Ϯ 2.9 yr; P ϭ 0.009). Thus, patients on ERT had a significantly higher BMI (18.4 Ϯ 3.3 vs. 15.3 Ϯ 3.7 kg/m 2 ; P ϭ 0.04) and showed significantly higher BMD values at the lumbar spine (1.11 Ϯ 0.15 vs. 0.93 Ϯ 0.13 g/cm 2 ; P Ͻ 0.01) at follow-up. In a further step (see following section), the influence of each individual factor on lumbar spine BMD was investigated using stepwise regression analysis. With one exception, all bulimic patients had BMD and markers of bone turnover within the normal range.
Predictors of BMD at the lumbar spine in AN
A stepwise multivariate regression analysis was performed to evaluate the contribution of clinical parameters to BMD at the lumbar spine at follow-up. The following variables were entered in the model: age at onset, duration of illness, E exposure, duration of ERT, AN subtype, BMI at T2, and minimal BMI since onset of illness. For anorexic patients, lumbar spine BMD (g/cm 2 ) was best predicted by the subtype of AN (binge eating/purging type vs. restricting type), which explained 39.6% (F ϭ 13.5; P ϭ 0.002) followed by the BMI at follow-up, which explained an additional 18.0% of the variance in lumbar spine BMD (F ϭ 13.9; P Ͻ 0.001). Thus, the total model explained 57.6% of the variance of BMD (g/cm 2 ) at the lumbar spine for the anorexic group. In anorexic patients, neither the duration of ERT nor E exposure were independent predictors for BMD at follow-up. Due to the relatively small number of BN patients demonstrating only marginal variations in lumbar spine BMD, no regression analysis was conducted.
Biochemical parameters
The biochemical parameters for the different AN outcome groups are summarized in Table 2 . In AN patients at baseline and follow-up, serum calcium, phosphorous, albumin, PTH, as well as DPD levels were significantly elevated, whereas OC levels were within the normal range. Rec_AN patients revealed the lowest levels in bone formation and bone resorption markers. Mean group differences in biochemical parameters in the BN group were less marked (Table 3) . Compared with controls, BN patients at baseline and follow-up had significantly higher serum calcium and serum creatinine levels, whereas only at baseline were DPD levels significantly elevated.
Correlations between clinical parameters and BMD at follow-up (T2)
As shown in Table 4 , in the group of AN patients, body weight and body composition, duration of secondary amenorrhea, as well as binge eating/purging were associated with lumbar spine BMD (g/cm 2 ) at follow-up. Additional correlations were found between markers of bone turnover, 25OH vitamin D, and serum total alkaline phosphate. Purging behavior was significantly associated with OC (r ϭ 0.47; P ϭ 0.027) and DPD levels (r ϭ 0.53; P ϭ 0.011). OC and DPD levels showed a high intercorrelation (r ϭ 0.82; P Ͻ 0.001). For the bulimic group, only lean body mass, relative E exposure, and serum total alkaline phosphate were associated with lumbar spine BMD at follow-up.
Analysis according to the subtype of AN
In a further step, both subgroups of AN patients still suffering (binge eating/purging type and restricting type) were directly compared with respect to their bone status. Patients with a binge eating/purging type had a significantly lower lumbar spine BMD at follow-up (Fig. 3) , compared with the subgroup with restricting type (0.87 Ϯ 0.13 vs. 1.02 Ϯ 0.08 g/cm 2 ; P ϭ 0.02). This difference was independent of initial lumbar spine BMD (P ϭ 0.23), the actual BMI at T2 (P ϭ 0.34) and baseline (P ϭ 0.61), lean body mass (P ϭ 0.85), age at onset (P ϭ 0.80), and duration of illness (P ϭ 0.46). Although both groups had a similar duration of illness, patients with the binge eating/purging type had a significantly longer duration of amenorrhea (P ϭ 0.01), compared with the restricting type patients. Consequently, the binge-eating/ purging subgroup showed an elevated bone turnover with higher levels of DPD (12.8 vs. 4.8; P ϭ 0.04) and a tendency for OC levels in the same direction (11.9 vs. 5.5; P ϭ 0.08). Serum phosphorous levels were significantly associated with OC and DPD levels (r ϭ 0.66, P ϭ 0.001 vs. r ϭ 6.7, P ϭ 0.001, respectively).
Discussion
For anorexic patients, this study found high prevalence rates of osteopenia (34.8 vs. 54.2%) and osteoporosis (13.0 vs. 20.8%) at the lumbar spine at a mean duration of illness of 3 (T1) and 7 yr (T2). These rates are in agreement with current data from a large community-based study examining a sample of women with AN (24) . In our prospective study, significant differences were found between the subgroup with a chronic course and those who had achieved recovery at follow-up. In addition to an average increase of more than five BMI points, with similar improvements in fat mass and percentage of body fat, significant differences in BMD at the lumbar spine were found between the outcome groups. With an annual loss in BMD at the lumbar spine of 3.7%, thus representing a group of fast-losers, the nonrecovered patients reached a mean T-score of Ϫ1.7 sd. This fast loss of bone mass is comparable to findings from an earlier study that found an annual bone loss among anorexic patients of about 3% after conducting serial CT investigations at the lumbar spine (25) . In contrast, the subgroups of recovered patients already had a more favorable course of illness at baseline with respect to weight, duration of illness, secondary amenorrhea, and lumbar spine BMD, and demonstrated a slight but insignificant annual increase in bone mass (0.7%) during the follow-up period. This finding is partly consistent with a study by Klibanski et al. (26) , which demonstrated that a subgroup of fully recovered patients, all of whom had an initial percentage ideal body weight of greater than 70%, had a total increase of 19.3% of BMD at the lumbar spine. Although these results are partly promising, some disagreement still exists as to whether full recovery is possible, particularly for those anorexic patients with a long and serious course. For example, one recent cross-sectional study demonstrated an unexpectedly high rate of persistent osteopenia (78%) following recovery from AN (18) . Another study, (17) examining 19 recovered anorexic women at 21 yr postrecovery, while showing reduced BMD at the femoral neck, found that patient BMD at the lumbar spine was not significantly different from that of controls. Our data indicate that weight gain in particular plays a crucial role in the process of normalization of bone mass at the lumbar spine. This finding is in accordance with Hotta et al. (27) who demonstrated that markers of bone metabolism were normal in a subsample of patients whose BMI reached at least 16.5 kg/m 2 . The result of the regression analysis to predict bone mass at follow-up revealed a similar finding. Besides the subtype of AN, weight at follow-up was the best predictor of BMD at the lumbar spine in the anorexic group. However, it should be noted that there is an increasing body of literature investigating the potential influence of body composition on the accuracy of BMD measurement by DXA (28) . A recent large-scale crosssectional study (29) investigated the association between bone size and volumetric density in women with AN. Karlsson et al. (29) reported that a substantial proportion of the deficit in bone mass in anorexic patients was due to smaller bone size. Recovery from illness was associated with nearnormal bone size and volumetric BMD. However, incomplete recovery of lean and fat mass may account for part of the remaining deficit in bone size, but not volumetric BMD.
Although weight was a strong predictor of lumbar spine BMD in our intermediate-term follow-up study, the variance of lumbar spine BMD in patients with similar weight indicates that more factors are involved [e.g. genetic predisposition (30) ]. With the identification of the subtype of AN, we were able to identify an additional illness-related predictor for lumbar spine BMD. In keeping with an overall long-term poor general outcome (31), our intermediate term results indicate that AN patients of the binge eating/purging subtype are at an increased risk of developing osteoporosis. This result was independent of initial bone mass, weight history, and duration of illness. However, the purging patients did experience significantly lower E exposure, which may explain the development of bone loss in this particular group. A similar result was found in a study by Baker et al. (32) that showed the value of the frequency of vomiting in predicting lumbar spine BMD. The exact underlying mechanisms need to be further investigated.
To date, few studies have longitudinally evaluated bone turnover in patients suffering from AN and BN, and these studies have yielded mostly conflicting results (33) (34) (35) (36) (37) . For patients with AN, some authors have reported high resorption rates and normal to low bone formation rates (25, 37) , whereas others have found no change in bone metabolism (35) . Grinspoon et al. (7) demonstrated significantly increased rates of bone resorption with decreased rates of bone formation in a pretreatment group of AN patients. In our study, the anorexic patients at baseline and the subgroup of nonrecovered anorexic patients at follow-up both showed an elevated bone resorption but normal bone formation. Similar findings of an uncoupling of bone turnover processes were recently described by Stefanis et al. (36) . Over longer periods of time, such an uncoupling of bone formation and resorption is likely to cause a net loss of bone mass. Again, the subgroup of AN patients with binge eating/purging type in our study showed the highest bone resorption. However, the recovered patients showing mainly an unchanged lumbar spine BMD at follow-up had a pattern of low bone turnover with both decreased bone resorption and bone formation activity. Despite the resumption of menses in the recovered patients, this group continued to have comparably low E, FSH, and LH levels. This finding may be important in explaining the reduced state of bone formation in this particular group. In chronic anorexic patients, the mean FSH level was found to be more than twice the mean LH level, a finding consistent with hypothalamic amenorrhea (8, 38 -40) . In our study, E exposure was associated with BMD at the lumbar spine, but was not an independent predictor. This finding partly confirms earlier cross-sectional studies that found duration of E deficiency associated with BMD at the lumbar spine (5, 26, 39, 40) . However, Grinspoon et al. (41) reported that the severity of osteopenia was greater in anorexic patients when compared with an age-matched sample of patients with hypothalamic amenorrhea without a history of an eating disorder. Karlsson et al. (29) showed that women with AN who were treated with ERT had higher volumetric BMD values and bone size relative to untreated AN patients.
At follow-up, both bulimic patient outcome groups (recovered and nonrecovered) had mean BMD values at the lumbar spine within the normal range, with only one bulimic patient in the range of osteopenia. This finding is consistent with other cross-sectional studies that have also failed to demonstrate a significant bone loss in normal weight bulimic patients without a history of AN (13, 14, 42) . However, an earlier cross-sectional study involving 20 bulimic patients showed that bulimic patients with a history of AN, a persistently low BMI, and prolonged secondary amenorrhea were at risk for osteoporosis (11) . Our study confirms that normal weight bulimic patients without a history of AN are not at risk for osteoporosis. This finding is also supported by the pattern of bone turnover at follow-up, with only an insignificantly increased level of the bone resorption marker.
In conclusion, the nonrecovered AN patients demonstrated an increased bone resorption as well as a marked loss of bone mass at the lumbar spine. The subtypes of AN and BMI at follow-up were the best predictors of BMD at the lumbar spine. AN patients with binge eating/purging type had the worst outcome with respect to bone status. Our data indicate that binge eating/purging behavior, in our sample mostly vomiting, is not only a risk factor for poor general outcome (31) , but also for the development of osteoporosis. Patients with BN did not show an elevated risk for osteoporosis. Although weight restoration and normalization of eating patterns are recommended as the first line of defense in preventing osteoporosis in patients with eating disorders, further research should investigate the use of osteotropic agents that increase bone formation in anorexic patients at high risk for the development of osteoporosis.
